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INTRODUCTION
The economic and political scenario of Portugal has changed remarkably over the last decades.
Portugal is a member of the European Economic Community (EEC) since 1986 and of the Eurozone (EZ) since its inception in 1999. On other hand, several barriers to international trade have disappeared as result of various agreements established by the World Trade Organization (WTO). These facts led to a huge rise of the Portuguese economic integration.
Portugal´s membership in Eurozone has led to costs that were underestimated, as loss of international competitiveness. Portugal's entry in the EZ occurred with a real effective exchange rate above its equilibrium value (Leão and Palacio-Vera, 2011:9) . At the same time, Portugal faced an increase of direct competition from China and from countries of Central and Eastern Europe.
These two factors contributed to a loss of share of Portuguese exports in its major markets.
On the other hand, the Portugal participation in the EZ allowed a public and private sector indebtedness at lower interest rates. These lower rates allowed boosting demand, as result capital and current account of Portugal has revealed successive deficits in last decade. The first decade of Portugal in the EZ is marked by a persistent divergence in terms of growth and inflation comparatively to other member countries. However, these interest rates started to rise after the 2008 financial crisis. In 2011, the financial markets were demanding high interest rates and Portugal had a large deficit account, thus creating an unsustainable situation to Portuguese economy. Hence, in 7 April 2011 Portugal requested financial assistance from the EU, the euro area Member States and the International Monetary Fund (IMF).
This context reveals the importance of understanding the Portuguese international trade, as international trade plays an important role to rebalance the capital and current account of Portugal.
In this study it will be used a gravity model as a way of assessing the impact of several factors over Portuguese International Trade. For this purpose were specified two gravity equations, one for Portuguese imports and another one for Portuguese exports. The dataset applied in this study covered 178 countries from all the world, enabling a global view of Portuguese international trade dynamics and how it is affected by the following variables: distance, GDP, GDP per capita, Common Border, Common Language, Landlocked Countries, EU and EZ. It was also included time-fixed effects capturing any other time varying events. The obtained results highlighted the importance of Portuguese language to the Portuguese international trade while the EZ membership has not provided advantages for Portuguese exports to other EZ member countries.
The remainder of the paper is structured as follows. Section 2 presents stylized facts on Portuguese International Trade. Section 3 introduces the gravity model, its structure and examples of its application. Section 4 presents the specification of gravity equations in order to analyze Portuguese Portugal's Integration in World Trade: A Gravity Model ____________________________________________________________________________ DINÂMIA'CET -IUL, Centro de Estudos sobre a Mudança Socioeconómica e o Território ISCTE-IUL -Av. das Forças Armadas, 1649-026 Lisboa, PORTUGAL Tel. 210464031 -Extensão 293100 E-mail: dinamia@iscte.pt www.dinamiacet.iscte.pt 4 imports and exports, the used data and the methodology. Section 5 presents the empirical results.
Finally, Section 6 concludes the study.
STYLIZED FACTS ON PORTUGUESE INTERNATIONAL TRADE

International Trade and Deficit
The Portuguese economy has been showing an increasing integration into international trade.
However, this integration did not solve the problem of successive deficits in the balance of goods.
Portugal is a member of EZ for more than 10 years. Nowadays, it is clear that the costs of this membership were underestimated, as stated by Leão and Palacio-Vera (2011); De Grauwe (2009) and Blanchard (2007) . Indeed, the behavior of Portuguese economy since its entry into EZ has been disappointing ( Figure 1 ). De Grauwe (2009:10) points out that Portugal has lost a significant amount of price and wage competitiveness since 1998 comparatively to several EZ countries. This was due to the evolution of the real effective exchange rate (based on unit labor costs).
Portugal has been recording successive deficits in its Balance of Payments since 1996 ( Figure 2 ).
These numbers express the need for external net borrowing of Portuguese economy. The deficits recorded in Current and Capital Account are mainly due to Current Account performance, since
Capital Account has recorded surpluses over all those years. The Current Account recorded large deficits since 1996 until 2011, as regarded in Figure 3 . The poor performance of Current Account is largely because of trade deficit in goods.
Trade Openness and Export Intensity
The importance of foreign trade to an economy can be expressed in terms of the degree of its Trade The Portuguese TO increased at a faster pace since Portugal is a member of the EEC. As a member of the EEC, Portugal benefited from EEC funds that were applied in the improvement and construction of transport infrastructures, while trade barriers were reduced. 
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Analyzing the rate of coverage of imports by exports it is clear that the imports contributed more than the exports to the rise of Portuguese TO. Portugal presents an Export Intensity (EI), defined as the ratio between exports and GDP, clearly below the EU27 and the EZ average ( Figure 5 ).
Portuguese Exports and Imports
Between 1993 and 2011, EU´s member countries were clearly the main destinations/origins of Portuguese exports and imports, corresponding to an average of 16.42% and 24.96% of GDP, respectively ( Figure 6 and Figure 7 ). On the other side, in terms of GDP, the non-EU countries were the destination of 4.40% in exports and the import´s source of 7.58%. Modest figures compared to the weight of the EU. Therefore, the EU is clearly the largest trading partner of Portugal.
The member countries of OPEC, EFTA and PALOP were the destination of 0.45%, 0.52% and 0.82% of exports on average in terms of GDP, respectively. With regards to imports, the OPEC´s countries contributed with 1.68%; PALOP´s countries contributed with 0.13% and EFTA´s countries represents 0.78%.
The Portuguese exports to PALOP´s countries have shown a remarkably evolution. In 1993, these countries were the target of only 0.51% of Portuguese exports, while in 2011 these countries were the target of 1.71%. The OPEP´s countries recorded an evolution even more remarkable. The
Portuguese exports to these countries have risen of a mere 0.16% to 1.87%. 
Net Exports
The evolution of net exports by type of good, categorized according to Combined Nomenclature-CN8 are shown in Figures 9, 10 and 11. These figures reveal that the majority of product categories show a negative trend since 1993.
The categories which present larger negative values of net exports are: On the other hand, the categories which contributed to positive net exports are: The Portuguese economy presents a better performance when exporting products included in categories where technological development isn´t so determining. Therefore the Portuguese industries present high levels of quality in these categories, like "Wood and articles of wood" or "Articles of stone". Amaral (2006:5) stated that the net revenues of Portuguese export´s sector only allow 2/3 of the Portuguese imports funding.
Revealed Comparative Advantage
The Balassa Index (BI) is a widely used Revealed Comparative Advantage (RCA) measure. The BI reveals that a specific country has a comparative advantage in a sector if BI is greater than 1. If the BI is lesser to 1, this country has a comparative disadvantage in that sector.
The Looking at Table 1 Portugal has some products in categories "Medium low-tech products" and "Medium high-tech products" which reveal comparative advantages, nonetheless these categories, as an all, show comparative disadvantages. Nevertheless, the majority of products included in these categories are showing a rising trend in recent years.
Banco de Portugal (2009: 295) considers that is not unexpected the fact Portugal has a greater number of RCA in low-tech products, since the physical capital per worker is still low, in spite of the rising occurred in last decades.
Market Shares
The exports quota (including intra-EU exports) has recorded a falling trend over the last decade, while the export quota (excluding intra-EU exports) has recorded a steady behavior. In 2011 the Portuguese exports to EU27 were 74.1% of total exports; this number reveals the importance of 
THE GRAVITY MODEL OF TRADE
The gravity model was proposed by Linder (1961) , Tinbergen (1962) and Linnemann (1966) . This model has become one of the most commonly used to analyze international trade. A number of studies, which used different modeling assumptions, have provided theoretical foundations for the gravity model of trade; see for instance Anderson (1979) , Anderson and van Wincoop (2003), Bergstrand (1985) , Chaney (2008) , and Eaton and Kortum (2002) .
Nowadays, the gravity model is regarded as a useful and reliable tool to be applied in international trade studies. For instance: it has been applied to analyze how trade will change in countries which establish free trade agreements or became members of a monetary union.
Studies
Since gravity models have high explanatory capabilities, they have been widely applied in several studies concerning international trade issues. The following examples illustrate the range of this sort of models. Rose (2004) Portuguese speaking countries (PALOPS). This study found evidence that immigration has a positive influence in bilateral trade and observed the importance of Portugal's economic integration in EU.
Gravity Equation
Gravity Distance acts as a sort of tax "wedge," imposing trade costs, and resulting in lower equilibrium trade flows."
GDP and Distance
The GDP is a vital variable in the gravity model. Krugman et al (2011) states: "Large economies tend to spend large amounts on imports because they have large incomes. They also tend to attract large shares of others countries' spending because they produce a wide range of products. So, other things equal, the trade between any two economies is larger, the larger is either economy."
Several studies have confirmed the importance of distance in trade. Leamer (2006:37) pointed out that the distance effect on international commerce is "possibly the only important finding that has fully withstood the scrutiny of time and the onslaught of economic technique". More recently, Disdier and Head (2008) showed that distance effects decreased slightly between 1870 and 1950 and then began to rise. Hummels (2001) and Deardorff (2003) 11 commerce is increasing. Berthelon and Freund (2004) concluded that changes in industrial structure have not implied any change in terms of the distance effect.
Head (2003, (6) (7) (8) has presented six of the major explanations given by the economists for the distance effect in trade:
 Distance is a proxy for transport costs. Shipping costs (freight charges and marine insurance) can go a long way towards explaining why distance matters.
 Distance indicates the time elapsed during shipment. For perishable goods the probability of surviving intact is a decreasing function of time in transit. Perishability may be interpreted quite broadly to include the following risks: Damage or loss of the good due to weather or mishandling; Decomposition and spoiling of organic materials; Loss of the market (the intended purchaser becomes unwilling or unable to make payment).
 Synchronization costs. When factories combine multiple inputs in the production process, they need those inputs to arrive in time or bottlenecks emerge. One possibility is to use warehouses to keep inventories of each input but this approach suffers from various drawbacks (land costs, technological obsolescence, fashion changes, and low pressures for quality control). Sourcing inputs from nearby lowers synchronization costs.  Communication costs. Distance "proxies for the possibilities of personal contact between managers, customers, and so on; that much business depends on the ability to exchange more information, of a less formal kind, than can be sent over a wire."  Transaction costs. Distance may also be correlated with the costs of searching for trading opportunities and the establishment of trust between potential trading partners.
 "Cultural distance." It may also be that greater geographic distances are correlated with larger cultural differences. Cultural differences can impede trade in many ways such as inhibiting communication, generating misunderstandings, clashes in negotiation styles, etc.
Augmented Gravity Model
The gravity model can explain accurately much of the international trade with just two variables:
countries GDP and their distances. Nevertheless, there is a huge amount of variation in international trade that cannot be explained with such gravity model. Thus, economists tend to use a more comprehensive gravity model, adding few other variables with less theoretical justification.
Usually because past experience has shown that they work. See for instance, Frankel (1997) and Rose (2004) . Some of the explanatory variables most used by economists are the following:
 GDP per capita: it is a variable widely used in the gravity models. This variable is almost mandatory. Its use is justified, since the goods consumed in a specific country vary with its GDP per capita. When the GDP per capita of a specific country increases, the demand for foreign goods, classified as superior goods, tends to increase as well. Further, countries with a higher GDP per capita tend to be developed countries, where the development had been led by innovation or invention of new products, which afterwards were exported to other countries. On other hand, more developed countries are more likely to have advanced transport infrastructures, which facilitate international trade. These countries have a larger probability of having reduced tariffs (Head, 2003:9) .  Common Language: the evidence points out that a pair of countries which share a common language tend to trade twice to three times as much as pairs that don´t (Head, 2003:10) . Indeed, countries sharing the same language probably have lower transaction costs to trade and tend to historically have more established trade ties, possibly also related to colonial history (Bussière and Schnatz, 2006: 13) . For instance: the common language shared between Spain and its former colonies in Latin America could explain the relatively high levels of trade between them (Bussière et al, 2005: 14) .
 Common Border: crossing borders often involves the payment of fees and others transaction costs.
Hence, when countries share a common border transaction costs can be reduced, stimulating a higher bilateral trade (Bussière and Schnatz, 2006: 13) .
 Free Trade Agreement: These agreements have the goal of stimulating the trade between the constituent countries. On average, FTAs seem to raise trade by around 50% (Head, 2003:10) . 
SPECIFICATION
In this paper are applied two log-linear version of Equation (1), including the selected explanatory variables identified above. It is applied a gravity equation to Portuguese exports (2) and another to Portuguese imports (3). In both gravity equations, i designates Portugal. These equations include 178 countries, which are or were Portuguese trade partners. A full list of the countries is included in Appendix. It was analyzed the time period comprised between 1993 and 2011. , : Binary dummy variable which is unity if Portugal shares a common official language with country j and zero otherwise.
The Equation 2 was applied to Portuguese Exports and is expressed as follows:
, : Binary dummy variable which is unity if country j is landlocked and zero otherwise.
, , : Binary dummy variable which is unity if Portugal and country j are both members of European Union in year t, and zero otherwise. , it is expected that the coefficients β 2 , β 4 , β 5 , β 7 , and β 8 show a positive sign while coefficients β 1 , and β 6 are expected to be negative.
Data
As stated above, both gravity equations were applied to trade between Portugal and 178 countries The year of entry in EU of the member countries came from EU´s official site. The year of entry in EZ of its member countries came from ECB´s official site.
Methodology
The gravity equations were estimated applying Ordinary Least Squares (OLS) and robust standard error that was used to account for possible heteroscedasticity and autocorrelation in the residuals.
Also, both gravity equations were estimated with the panel data approach, using the random effects method (RE).
The two estimation methodologies were applied in order to check the quality of the results.
RESULTS
Exports
The results obtained for Exports Gravity Equation are reported in Table 1. The first column indicates OLS results, while the second column indicates RE results. Most of the results obtained through OLS methodology are consistent with those obtained using Random Effects methodology. 
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The majority of coefficients of the gravity model for trade present the expected signs in both methodologies. However, there are two coefficients that must be analyzed more carefully:
CommonBorder and Eurozone.
The p-value obtained for CommonBorder factor through the RE methodology asserts that one cannot reject the hypothesis of this coefficient to be equal to zero, while the p-value obtained through OLS methodology states the opposite. However, the insignificant values of the obtained coefficients for these factors in both methodologies allow the conclusion that this factor has a neutral impact on trade.
The Eurozone factor shows opposite signs in each methodology. However, p-values obtained in both methodologies are larger than 5%, indicating that one cannot reject the hypothesis that the factor cannot be zero. Hence, it can be stated that this factor has a neutral impact on trade.
Imports
The results obtained for Imports Gravity Equation are reported in Table 2 . The first column indicates OLS results, while the second column indicates RE results. Most of the results obtained through OLS methodology are consistent with those obtained using RE methodology. The majority of coefficients of the gravity model for trade present the expected signs in both methodologies. However, there is a coefficient that must be analyzed more carefully:
GDPperCapita.
The results obtained through both methodologies are consistent with each other in terms of signs, with the exception of the signs for the GDPperCapita factor which are discordant. However, both
p-values indicate that the hypothesis of this coefficient to be equal to zero cannot be rejected.
CONCLUSIONS AND FUTURE DEVELOPMENTS
The results show that traditional variables of gravity model present the expected behavior in both equations. Distance has a negative impact over Portuguese exports and imports, while GDP has a positive impact.
The GDP per capita has a positive impact over exports; its impact over imports is not significant.
Thus, Portugal has products that are demanded by developed countries, while its imports are not so affected by the level of development of the origin country. Nevertheless, country's GDP has a larger impact in Portuguese exports than their GDP per capita.
Both equations state the value of the sea to Portuguese trade. If a country is landlocked, it will have a negative impact in Portuguese exports. Furthermore, Portugal will tend to import less from a landlocked country.
The obtained results suggest that Portugal´s EU membership resulted in advantages to Portuguese exports to other EU member countries. On the other hand, they suggest that imports from EU countries were also benefited.
The Portuguese language is an important factor in trade between Portugal and CPLP countries.
This factor benefits the Portuguese exports to these countries and the Portuguese imports from them. Indeed, this is the most evident result in both gravity equations.
The results concerning Portugal´s EZ membership indicate that this factor has not rendered benefits for Portuguese exports for the other member countries, nor to the Portuguese imports from that Zone. Os Relatórios DINÂMIA'CET -IUL destinam-se a publicar trabalhos que não apresentem a estrutura tradicional de um artigo de revista científica, como por exemplo relatórios de pesquisa eminentemente empírica, recensões de obras ou autores relevantes, ou teses de mestrado.
